We show that results recently reported in [Cho and Pak, hep-th/0006057] have appeared in the literature before.
Recently, Cho and Pak [1] report on a nonperturbative, but convergent expansion for the (one-loop) QED effective action or vacuum persistence amplitude for a constant background electromagnetic field. The authors claim that their result constitutes a nonperturbative, but convergent expansion. Before we point out previous work on the subject, we briefly note here that (i) the usual expansion parameter in (perturbative) quantum electrodynamics (QED), which is used in an overwhelming number of publications on the subject, is the fine structure constant α ∝ e 2 (e is the elementary charge), and that (ii) no actual expansion parameter is identified in Cho's and Pak's calculation. The main result derived in [1] consists in rewriting the nonperturbative result, which is known in the form of a one-dimensional proper-time integral [2] , as a (convergent) series over trigonometric functions multiplied by sine and cosine integrals, and exponential integrals. Thus, their work, even if it had not appeared in the literature before, should be interpreted as a possibly interesting mathematical identity which makes extensive use of the special structure of the effect at hand, but it does not identify a practically useful, physically motivated expansion parameter in terms of which the QED perturbation series constitutes a convergent series.
Cho and Pak's result has been reported previously in [3] . The identity in Eq. (6) in [1] , which plays a crucial role in the investigation [1] , corresponds to Eq. (2.8) in [3] . The result in Eq. (2) of [1] , which is referred to as the main result of their investigation by the authors, can be found in Eqs. (2.11)-(2.15) of [3] . Convergence of the expansion is also proven in [3] (near the end of Sec. 2 of [3] ). Closely related analytic results and asymptotic forms of the effective action can also be found in [4] and in [5] (cf. the zeromass limit investigated in [1] ). Numerical properties of the QED effective Lagrangian and applications of various representations (e.g., in terms of special functions) of the QED effective action have been studied in [4] and in [5] [6] [7] .
In the context of the investigation [1] it is worth noting that, while convergent series are very appealing, divergent series do not constitute nonsensical entities. There exists an extensive literature on the subject of divergent series -both from a mathematical as well as from a physical point of view (see, e.g., [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] and [19] [20] [21] , respectively). The QED perturbation series is generated by an expansion in powers of the interaction Lagrangian L int = − eψ γ µ ψ A µ . Fermion-photon interactions generate, upon contraction of the A µ , which lead to the photon propagators, a perturbation series in powers of α ∝ e 2 , whereas for interactions with background fields, the perturbation series is in powers of e 2 times the background field. It is this expansion which is problematic (divergent) in higher orders (see the seminal paper by Dyson [22] , or the more recent reviews [19, 20, 23 ] and references therein); at the same time it is exactly this perturbation series whose first terms have been evaluated for a number of processes in involved analytic and numerical calculations.
In passing we note that the list of references given as citations [8, 9] in [1] on recent work on divergent asymptotic series in QED (and of related power series occurring in quantum field theory) is rather incomplete. A more relevant point of criticism is the following: The purpose of the recent investigations on the divergent asymptotic series of the QED effective Lagrangian in powers of e 2 is not to rewrite this series in terms of a convergent series, as suggested by a remark in [1] ("...so far these attempts have not produced a convergent series"), but to study the resummation of the divergent perturbative expansion in a particular case, while working close to the structure of perturbative expansions as they are encountered in phenomenological calculations.
